. In that reservoir, the species varies with respect to the size at maturation and location and timing of the spawning season (CARNELÓS & BENEDITO-CECILIO 2002) . Plagioscion squamosissimus is an opportunistic fish predator (fishes comprise 80% of its diet) (TORLONI et al. 1993 , BRAGA 1998 , LOUBENS 2003 .
Human impacts on the ecosystems continue to grow (MCNEELY 1996) . One critical element in this increased impact is the movement of organisms from one region to another through trade, transport, and tourism. Many of these introductions of organisms into new ecosystems are beneficial to people and detrimental to the ecosystem receiving them. Thus, an invasive species may be defined as a species whose establishment and spread threatens ecosystems, habitats or species with economic or environmental harm (COLAUTTI & MACISAAC 2004) . Since P. squamosissimus may be considered as an invasive species into the Paraná river, here we wished to confirm its occurrence in natural environments of the endemic Plagioscion ternetzi (Boulenger, 1895), downstream to the Itaipu powerplant, based on MT (molecular taxonomy) analysis.
MATERIAL AND METHODS
Ten specimens of P. squamosissimus were obtained from the Negro river (Manaus, Amazonas, Brazil; Figs 1a 1 /a 2 ) and thirteen specimens of the putative P. ternetzi were obtained from the Paraná river, downstream from the Itaipu power plant (Foz do Iguaçu, Paraná, Brazil; Figs 1b 1 /b 2 ). Of these, 5/6 individuals (see results for details) of P. squamosissimus from Amazon basin and 6 individuals of the putative P. ternetzi were analysed. Genomic DNA was isolated from ethanol-preserved muscle tissue by the Salting-out methodology (MILLER & POLESKI 1998) .
The mitochondrial cytochrome b gene was amplified by polymerase chain reaction (PCR) in 25µl reactions containing 4µl dNTPs (5mM), 2.5µl reaction buffer (10X), 2µl MgCl 2 (25mM), 2µl of each primer (10µM), 1µl Taq DNA polymerase (1U/µl), 2µl of template DNA (50ng/µl) and 9.5µl of H 2 O. PCR conditions were as follows: 30 cycles of 94ºC (1min), 40ºC (45secs.), 72ºC (90secs), 18 cycles 94ºC (1min), 53ºC (30 secs), 72ºC (1min). The following primers set were used for PCR: Cytblscie 5' CGAAACTAATGACTTGAAAAACCACCGTTG 3' and Cytbhscie 5' AAATAGGAARTATCAYTCTGGTTTRAT 3'. Both, PCR conditions and the primers used followed SANTOS et al. (2003) .
RFLP markers were yielded by using 4 restriction enzymes (Tab. I). Experiments used 1 µl of the PCR-based fragments plus 1 U of each enzyme at 37ºC for three hours following the manufacturer's suggestions. The products were resolved by electrophoresis in 1% agarose gels run with TBE buffer (0.89 m Tris, 0.89 m boric acid and 0.08 m EDTA, pH 8.3). Electrophoresis was conducted at 3V/cm -1 . Gels were stained with ethidium bromide and the image was captured by using the digital gel documentation system Vilber Lourmat IP.010.SD.
An additional analysis used a Cytochrome b sequence from Plagioscion sp. (genebank accession nº AY374296) to verify the consistency of the mtDNA markers. Thus, the number of restriction site repeats within each sequence was verified and compared, given each enzyme used. 
RESULTS
Fragments (approximately 900bp) were obtained from the mitochondrial cytochrome b gene in all samples (Fig. 2a) . The Eco RI and Mbo I restriction profiles presented a single band of 900bp for both Paraná and Negro river samples (Figs 2b, d) . The restriction profile for Bam HI was an identical 725bp band in both samples (Fig. 2e) . Alu I restriction profile was the most revealling and had three bands, corresponding to 400, 275 and 225bp (Fig. 2c) .
The additional RFLP analysis involving the 1085bp of the Cytochrome b sequence collected from genebank revealed the high consistency for the mtDNA markers. Specific RFLP markers were observed for the species sampled in the confluence between Amazonas and Tamshiyacu rivers in Peru (SLOSS et al. 2004) (Figs 3a, b, c, d) .
DISCUSSION
DNA/PCR-based analyses have been considered one of the most important methodological revolutions for biodiversity analysis (WHELAN 2001) PCR results showed that the primer set performed well, by amplifying a single band corresponding to a fragment of the cytochrome b gene, (Fig 2a) for all specimens analyzed (also see SANTOS et al. (2003) for Macrodon ancylodon Bloch & Schneider, 1801) . Also, it suggests that very similar flanking complementary sequences such as 5'GCTTTGATTACTGAACTTTTTGGTGGCAAC 3' and 5' TTTATCCTTRATAGTYAGACCAAARTA 3' could be conserved in the sciaenid cytochrome b gene. The 900bp for the cytochrome b gene of Plagioscion specimens here studied are very similar with that obtained from genebank (Plagioscion sp.), suggesting an average size of 900-1000bp for this mitochondrial gene, similar to those from several representatives of the main fish groups (Tab. II). Such molecular genetic pattern seems to be also a common feature among vertebrates considering that similar sizes are also detected in members of mammals, such as bats and rodents (BRADLEY & BAKER 2001) .
Mitochondrial DNA has been extensively studied in fish and most vertebrate groups (MOYSES & ALMEIDA-TOLEDO 2002 , JÉRÔME et al. 2003 , PALO & MERILÄ 2003 , REEDLE et al. 2003 , FRANCESCA et al. 2004 , BREMER et al. 2005 , FERREIRA et al. 2005 . Thus, the well-characterized cytochrome b gene is particularly useful in the analysis of the relationship between recently diverged taxa (STEPIEN & KOCHER 1997) and is a powerful mtDNA marker for species levels (MEYER 1994) since two specimens with different molecular profiles may be considered as different species (see PARSON et al. 2000 for details) . Therefore, results herein that the two samples represent one species is supported by those studies, given the same molecular profile of cytochrome b in both samples (Figs 2b, c, d, e) . Furthermore, RFLPs detected Plagioscion squamosissimus as an introduction into the Paraná river, downstream to Itaipu, within the distribution of the endemic congener, Plagioscion ternetzi. Cryptic invasive fish have been discovered also in others environments by the use of molecular techniques (COLLINS et al. 2002 , HICKEY et al. 2004 .
Plagioscion squamosissimus is a top predator, with mostly fish comprising its diet (BRAGA 1998 , LOUBENS 2003 , BENNEMANN et al. 2006 , and so its introduced occurrence may be an important threat to the native community, including the endemic congener Plagioscion ternetzi. Indeed, local fishermen have already noticed a decline in the abundance of P. ternetzi in their fish catch. The decline and ultimate extinction of native species as a consequence of biological invasions have been documented for neotropical ichthyofauna (MOONEY & CLELAND 2001 , LATINI & PETRERE JR 2004 . The additional RFLP analysis described herein was to test the conclusions of the MT analysis with a cytochrome b sequence from a Plagioscion species (SLOSS et al. 2004) . Specific molecular profiles were identified for Plagioscion sp., in comparison with those from P. squamosissimus. Thus, while a single band of 900bp identified P. squamosissimus, five bands (38bp, 43bp, 71bp, 423bp, 510bp) identified Plagioscion sp. (Figs 2d and 3a , respectively) by using MboI enzyme. Using BamHI enzyme, a single band of 725bp was found in P. squamosissimus, while 2 bands (81bp and 1004bp) were found in Plagioscion sp. (Figs 2e and 3b) . Using AluI, the best resolution enzyme, three bands were found for both P. squamosissimus and Plagioscion sp., but of different molecular weights (400, 275 and 225bp; Fig. 2c and 150, 402 and 533bp; Fig. 3c, respectively) . EcoRI enzyme did not differentiate the samples due to absence of its restriction site in both species (Figs 2b and 3d) . Therefore, in comparing the geographical distributions among all Plagioscion species with that of Plagioscion et al. (2004) sp. (SLOSS et al. 2004) we suggest that the present molecular characterization could be attributed to Plagioscion montei (SOARES & CASATTI 2000) since P. montei is the single species sampled for some river in Peru (also see SLOSS et al. 2004) . Finally, the present approach suggests that molecular techniques may offer a very precise method of identifying biodiversity as well as recognizing invasive species. Therefore, we recommend the use of this tool in any study in which species richness need be tested, to test whether local samples represent actually native species, as well as to request the human responsibilities over the environmental impacts made.
